Ca2Bi4Ti5O18
( 1. Introduction Ca2Bi4Ti5O18 (CBTi245) is a member of the Aurivillius family, (Bi2O2)2+(An-1BnO3n+1)2-, in which A represents mono-, di-, trivalent ions or a mixture thereof, B represents tetra-, penta or hexavalent ions, and n represents num bers of oxygen octahedron along c-axis in the perovskite layer. Bulk ceramics or single crystals of Pb2Bi4Ti5O18 (PBTi245), Ba2Bi4Ti5O18 (BBTi245) and Sr2Bi4Ti5O18 (SBTi245), which have an the n value of 5 and have the same structure as CBTi245, have been studied for their die lectric and ferroelectric properties.1)-4) Also, thin films of these three compounds were synthesized by the sol-gel and pulsed laser deposition method, and were characterized for application to ferroelectric random access memories be cause of their high resistance to fatigue.5)-7) Since these compounds have large anisotropic crystal structure, control of the electrical properties relating to the crystal structure is inevitable especially for the thin film form. Additionally, although the great potential for the properties of the thin films to be controlled by adjusting A site cations in the perovskite layer is expected, CBTi245 thin films has not been investigated to clarify the crystallographic and electri cal properties until quite recently.
The ferroelectric thin film processing, especially for in tegration on silicon semiconductor, should be conducted at low temperatures and lined with the complementary-metal oxide-semiconductor (CMOS) processing in order to pre vent interface reactions which are often severe at high tem peratures. In our previous work,8)-12) precursor solutions of double alkoxides mixtures were found to be available for in tegration of a series of Ca-Bi-Ti-O layer-structured thin films such as CaBi3Ti3O12-X (n=3),8) CaBi4Ti4O15 (n= 4) 9)-11) and CBTi245 thin films12) on Pt-passivated Si without interface reactions. And the electrical properties of the thin films were preliminary evaluated. In this paper, effects of a fundamental factor for the spin-on deposition of the novel ferroelectric CBTi245 thin film such as thickness (Fig.  3(a) ed amorphous layer followed by crystallization. The stack ing of thinner layer such as the 20 nm-thick layer resulted in the preferable nucleation and growth at the surface of bot tom crystalline layers, and thereby the columnar-like uniform grains formed. However, a number of random nucleation inevitably proceeded in the thicker layer such as the 40 nm-thick layer and resulted in the inhomogeneous microstructure. The critical thickness, which induces un controlled and random nucleation without influences of the bottom layer, may be in the range of 20 to 40nm and be almost identical to the crystallite size. Electron diffraction patterns (Figs. 3(a) and (b)) indicated that the grains were CBTi245 perovskite phase and showed random orientation. Not all but only a few grains simultaneously showed a ring pattern. It clearly revealed that the grains contained a microcrystalline phase, which was identified as a trace amount of the pyrochlore phase. The microcrystalline pyrochlore phase seems to be included as small subgrains in the few grains. pared by multi-coating and multi-crystallizing of 20 nm thick amorphous layer showed random orientation, well developed columnar-like structure, and better P-E hystere sis properties.
The thin films exhibited the minimal fatigue behaviors.
